Summary. Reproductive performance before parturition has been investigated in laboratory mice of two breeding systems, each of two highly inbred strains and their F1 progeny. More corpora lutea of pregnancy were found in the BUB and I/Fn strains than in the C57BL/10J and A/Fn strains respectively, or in the F1s derived from the pairs contrasted.
INTRODUCTION
The number of progeny born to polytocous mammals is a function of the num¬ ber of good ova produced by the female, the efficiency of fertilization, the com¬ patibility of the progeny and the dam within the uterine environment and the embryonic genotype. However, potential fertility frequently exceeds actual fertility. The difference as Parkes (1923) and other investigators have shown (see McLaren, 1963) , is primarily a reflection of embryonic or foetal mortality resulting from genetic or environmental factors. This paper reports detailed investigations, in four strains of highly inbred mice and two F^derived from them, of three factors important in prenatal reproductive performance in mature female mice, namely, the numbers of corpora lutea of pregnancy present considered as indicating the numbers of ova shed (Bowman & Roberts, 1958) , the numbers of post-ovulation embryonic losses and the times during gestation at which embryonic death occurred. The females were examined each morning and the presence of copulation plugs taken as evidence of mating (Day 0). At specified later dates which gave a series of gestation periods between 7 days and term, the females were killed by ether inhalation, and the numbers of corpora lutea, implantation sites and viable or non-viable embryos or foetuses were counted on each side of the re¬ productive tract. Early in the study, the products of pregnancies of known length were compared with the pre-natal stages described by Grüneberg (1943) and in no case was there a difference of more than half a day in develop¬ ment. This allowed the length of gestations, where no copulation plug had been seen, and the time at which developmental arrest had occurred in dead embryos, to be estimated.
MATERIALS AND METHODS

RESULTS
Corpora lutea counts
In the pregnant females which were examined at various times between the 7th and 18th day of gestation, there was a difference of only three in the mean number of corpora lutea per mouse between the most fertile (BUB), and the least fertile (A/Fn) strains (Table 1 ). In both breeding systems, the Fxs pro¬ duced about the same number of corpora lutea as did the less fertile parent.
Thus neither Fx population had as many corpora lutea as did its more fertile parent, despite other heterotic effects observed (see below).
As also shown in Table 1 , a statistically significant negative correlation existed between the numbers of corpora lutea present in right and left ovaries in all the breeding populations, i.e. if either ovary had more than half the mean number. This negative correlation had no relationship between sides in three of the six populations examined. In both F ts the left ovary produced more corpora lutea than did the right, whereas in the C57BL strain the right ovary was dominant. When the differences between the numbers of corpora lutea present in the right and left ovaries were considered further in the inbred strains in which there was no unilateral ovarian dominance, the data demonstrated that in the three breeding populations those differences varied about the binomial distribution, but statistically significant departures from it did not occur ( (Table 3 ). The inbred populations were less efficient, with comparable figures ranging from 7\ in the BUB strain to 6\ in the A/Fn strain. These differences were due to the fact that the Fxs lost fewer potential young both before and after implantation than did their inbred parents. The inbred females of the BUB and I/Fn strains shed more eggs and had more pre-implantation, and fewer post-implantation, losses than did the C57BL and A/Fn strain females.
The six breeding populations had a similar pattern of prenatal mortality in that the pre-implantation losses were largest and were followed by a pro¬ gressive decrease in the numbers of embryonic deaths. The post-implantation mortality, however, in all populations except the BUB group, increased between the 8th and 11 th day of gestation and then rapidly returned to an almost negligible rate after the 12th day (Text-fig. 1 ). In the C57BL population and its In all six groups there were no differences in the patterns of intra-uterine losses as they occurred in right and left sides of the reproductive tract (Tables  3 and 4 ).
The number of implanted embryos exceeded the number of corpora lutea in a very small proportion of females, but in no case was it by more than one, namely, BUB, two cases in fifty-nine females; C57BL, one case in sixty females; Fb and Fc one case in sixty-eight females; A, none in twenty-eight females; I, none in forty-eight females ; Fi and Fa, two cases in seventy-seven females.
DISCUSSION
Although the data presented demonstrated that the left and right ovaries of individual mice may produce different numbers of corpora lutea, no differ¬ ential effects of left and right uterine horns on embryonic viability were evident. The extent of prenatal losses within the uterus appeared to be a function of the total number of potential embryos rather than whether the embryos are in the right or the left uterine horn. This is in agreement with the findings of other workers (Bowman & Roberts, 1958; McLaren & Michie, 1959) populations are quite distinct because of the high degree of unidirectional difference between the two ovaries.
The significant negative correlation between the numbers of corpora lutea found in right and left ovaries and the non-significant variations in each ovary's performance both support McLaren's (1963) contention that the ovaries in their sensitivity and activity should be considered as a single unit under normal breeding conditions, and not as individual entities.
The present investigation has shown that differences between populations in both the total number of embryos lost and the manner in which these losses were distributed throughout pregnancy were present. Not only is the number of embryonic deaths characteristic of a given group of isogenetic females, as Krzanowska (1960) has reported, but also the distribution of these deaths throughout gestation is characteristic of the strain. Thus, the importance of population genotype as a control of fertility (MacDowell & Lord, 1925 ; Falconer, 1960; Fowler 8c Edwards, 1960; Krzanowska, 1960 ) is confirmed and extended in its scope.
The fact that pre-implantation losses were the greatest contributors to total mortality suggests that the pre-implantation period was one of critical import¬ ance in embryonic survival. Such an interpretation is based on the assumptions that the corpora lutea counts represent the actual numbers of eggs shed (Bow¬ man 8c Roberts, 1958; Falconer et al., 1961) and that in the mouse almost all eggs are fertilized after mating (Braden, 1957) . That these assumptions may not be justified in the A/Fn strain is perhaps suggested by the fact that only 54% of the A/Fn females were pregnant after insemination. It is unfortunate that no data on fertilization rates in females of the A strain appear to be avail¬ able, for Fainstat (1951) reported that only five of thirty-five inseminated females of his A strain were pregnant. A marked tendency towards infertility in the pre-implantation stages of pregnancy seems a characteristic of this strain, but whether it is due to low fertilization rates, the tendency for 'immediate cleavage' (Braden, 1957) or to embryonic or maternal insufficiencies may only be surmised.
Once implantation had occurred, however, fewer embryos died, and the patterns of these deaths were characteristic of each strain of breeding females. In five of the six populations examined and in the E strain of Krzanowska (1960) , a similar marked increase in relative rates of embryonic death between the 8th and 11th day of gestation has been found. This increased prenatal mortality was not found in BUB females. Embryonic death during gestation may result from the expression of crises either in embryonic development or in the embryo's relationship with the dam. These crises may result from either the segregation of one or more potentially lethal genes or from normal develop¬ mental phenomena acting at a particular developmental stage, and appear to be inherited characteristics of the population (Braden, 1959;  Noyes, Dickmann, Doyle & Gates, 1961; Bishop, 1964) . Corner (1923) believed that lethal genes could be a major cause of foetal loss, and Lyon (1959) suggested that although some deaths in inbred strains may be due to the segregation of recessive lethals arising by mutation within the strains, such genes are not a major cause of prenatal mortality. Dominant lethals may also cause death at any time, but appear as a general rule to be insignificant in their effects (Bateman, 1958) . Probably the best known group of lethals acting at this time during embryogenesis are the alíeles at the locus (Bennett & Dunn, 1958) , but no phenotypic evidence of this allelic series or any other embryonic abnormality was found in embryos of any breeding population.
A normal developmental feature of this period is the growth of the ectoplacenta (Everett, 1935; Snell, 1941) losses of the C57BL strain and the low losses in the BUB strain, whereas in the Fa + Fi population they are fewer than those of either parent, a performance typical of heterosis. The low level of post-implantation mortality in the BUB strain may best be interpreted as being due, in part, to an inherited enhanced ability to solve the problems of attaining the biplacental state and then replac¬ ing it with the definitive chorio-allantoic placenta.
